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Laser Beam Profiles



a better resolution than 1 in 10. In addition, the better resolution occurs near the region of
greatest interest, the damage threshold. A drawback to this measurement method is the
large number of sites that must be irradiated. Using this test on small samples remains
difficult however, it may be useful on larger samples such as the 2-inch optics.

The third laser damage measurement was discussed by Bass ® and may possibly be used
to determine the probability of damage at levels below the measured damage threshold.
This work is based on the premise that even below the “0”-probability of damage level a
part will exhibit damage given enough shots. The basis for this assumption is that laser
damage is a statistical process. At low fluences the probability of damage may be
vanishingly small. However, if a system is expected to accrue many shots, damage may
again become statistically important. In this measurement a part is irradiated with one
shot in a chosen number of sites and the percentage of sites which fail is recorded. The
percentage of sites which fail are plotted on a logarithmic scale and a curve fitted to the
points.

In this report all 10 of the laser mirrors were tested using the DFM method. Because of
the large aperture of the parts, 5 samples measured using the DFM method were also
measured using the MDFM method. This allowed a direct comparison between the
results for the given test procedures. As part of this study 4 samples were laser
conditioned after the mitial DFM method. The parts again underwent a DFM test to
determine the effect of the conditioning. The final sample was measured using DFM
with the remainder of the part irradiated according to the Bass  technique.

3. Test Specifications

3.1 Test Setup

The following section describes the test setup and laser parameters utilized throughout
this series of laser damage tests.

The laser source was a Gaussian reflectivity Nd: YAG oscillator. This system provided a
Gaussian beam with better than 85% fit to Gaussian in the near field and better than 90%
fit to Gaussian in the far field. This laser provided an output of 450 mJ at 1064 nm in a
linearly polarized beam. The laser was operated with a PRF of 10 Hz with a 4 ns
pulsewidth at the FWHM. The laser was passed through a 1/2 waveplate-thin film
polarizer combination to allow for energy adjustment without thermally effecting the
laser source. The laser energy was measured using a Scientech astral volumetric
absorbing calorimeter capable of measuring 10 Watts of average power. A schematic of
the experiment is shown in Figure 1. The laser was focused to a spot diameter of 1.01
mm using a slightly defocused Galilean telescope. This focusing system provides a long
Rayleigh range mitigating beam size changes due to the possibility of a slight positioning
error of the sample. The spot size was measured with a Spiricon LBA -100A beam
analyzer. The beam analyzer provided a Gaussian fit and calculated the 1/e* beam radius.
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